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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image correction data 
calculation apparatus capable of calculating Image correction data without 
the need for complicated operations in the case of processing an image 
photographed by an image photographing means. 

SOLUTION: The image correction data calculation apparatus 1 1 includes: a 
calibration pattern display means 1 5 for generating a calibration pattern and 
giving it to an image display means 1 3; the image display means 1 3 for 

displaying the calibration pattern: an image photographing means 1 7 for n 
photographing the calibration pattern displayed on the image display means g ^ /' • 

13: and an arithmetic means 19 for calculating image correction data from - ^- . \ 

the pattern photographing image obtained by the calibration pattern [B51£2F77- ; - "l f^Wi.*#Hj 

photographed by the image photographing means 17 and information such ■ \ ^ ^-^ ^ -^^'_r/,v ij^^ 

as coordinates of the calibration pattern. ' ^ ' * ^' — ^ 
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( 2 ) 

^ X d7 ij — > {c=^ U i^— > 3 >/t - > 

nxii-s^-^ u ^^u— ->3 >/'^:5'->©ffili««s*rT 
*fT ^ aiiiiiiET^-^' i£©a-r -siR^T. y^-yyt. 

*-r-5) + ^ U :/L — ->3 >/1i5'->$-fflli-5 d t^i^lS 
■y— 5^xU7«««?¥¥©i:. BfflB+^ 'J:/U-->3 > 
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&*^6<DB(rE-!i— ^xU7«S^jgffl LTWIElii«!ltjE 

mMTi mmmm^mt. ifria-y— 5^x'j7t»« 
9m^mti^ ^ 5^x u Tfii^sr^ \.^-zm^mmm 

>'l»^*^ ^^:ra vx ^'Ogl*feg*«iai-r s :/D V 

xi7iS'S^<4«^m^®<!:. IfFE^ni^xi^^'S^^B 

->^mij-r^h(DX'$>^^t^!^mt-r^m^m5\z 

:^H^«#g|5 JC«?^ $ tlT V > ^ ^ - > js^a 
-^XU T+t^«??a5{C«??^nTVi5.-9--5^XU T«f 

c»*Jsio] isigc^o:/p>?xi^^A^^s*r$ns 

Bi^1*IE$-r«.v;U5'yDv'x5'->3 >->X5=-ATa&-o 
T. 

s © 7^ a ->* X ^ Ro^x i7 u - >;o^ e, ijjt ^ a^s 

«rt»A;t d <!: * tr-s v;i/g^:/D vx i7 -> 3 > ->x 
[0 0 0 1] 

^7 iS' ^ffl t»TXi7 u - y±.\zmi^Xi&^T^-^)V^ya 

&.m^^mm\zwmr^itsb(ommmjE'T—?nmij 

BT-?#fcB»ttIE7^- iS' IC J; 0 a $r ff ^ v;i/^ y 
[0 0 0 2] 

[^^£*©S^I5] c:®a<DT;i/5^:/oi?x;7->3>->x5^ 



( 3 ) 

3 

[0 0 0 3] tjests. yPvxi7^0g^{4a^»aiL# 
:/p v'x 5' *^ :snfc«S:®efc»*x u - > ji 

(!t#P|5p9 - 3 2 6 9 8 1 #ii?g# 

. 

[0 0 0 4] C©ii^fCfE«$tlTVi-5tie5|5WH«ffiIE 

x-iS'»tiJ*ffitt. y P ->*x ^ X ^7 U - > JilC/t 

^->ia^^^S^b, ^cD/-?^'->iii^^7'v^;i';^;;< 20 

5Tffl:^b. «:^L^ciii^*^e.^P-:^xi7^©g:^<i« 
[0 0 0 5] 

[0 0 0 6] n) ti^7X'mm\^fzmm^ii<Dj:o\z 
[0 0 0 7] i2) ^(Ditm(DmmmiE'x-iS'»m:f3m 

[0 0 0 8] (.3) ■:ra>^x.^i$'(Dt^mM^:/)^±^^^m 
-5. 

[0 0 0 9] ^^mit. A^f^^mm.^iz^^xu-^nrc: 
mmmf^^r^:iiiu<. mmmiE^-^^Mmx^ 40 

[0 0 10] 

(siB$r»?»i-r*fc«6©^iJ:] ^^m<Dm 1 (Dia^itiE 

m^*3^:/u'jx.i7^\z^^^}-:fu—z^3 yn^-y^ 
^X.x^zru~jx.t7'9i)^^7.i;*) — >\z^r^}y^i'—y 50 
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y«cJ: o^:^p-:^x^3'*^^SIt$nfc^ v'J -> 
3 >/t ^ - > *iii»jsj^^&{3 ± 0 ^7 - >ms^mm t 

18 IB/I ^7 - >««!Bifig <i:^ae>4- A e. tiT -5 ^ 'J :r U- 

^ltrE§>^Pi?xi7^'®<4S^*3-e-*ff^ iin««iEx - 

[0 0 11] *%WcD^2(DiS<tliiE5^-iS'Stai*ffi 
[0 0 12] *%W(0^3®iii^ffliE7'-^»m:^S 

±mmi<DmmmiEy'-:$'wmyjmizi^\,^x. Bfrie 

v;i'5^:/nv7x^->3 >->X7^A<DXi7 U — >^Ei<i:. # 
y p vx i7 js^{4B^M'6^WfeT'**^ C <»: 

[0 0 13] :^mm<Dm4(DmmmiEy'—!!'Wtiiyjm 

it. ±mm3a)mmmiE7'-^wm:fjmzioi^x, mm 

[0 0 14] ^m^<Dmi<DmmkiE'f-9W-\hmm. 

«. tti^^wyPi^x^^'d^e.glt^n^iii^cDiaB^ 
*3-&^fT^;^ces609iii«1fiE7'-^Sr»{i5-r^v;ug^yp 

•J >^l/-->3 >/'?^->^5^^g<»:. MfB^-V 'J3^^- 
^mmWiB^mii. mmmmmm^^\zj:-oxWi^-^rL 
tz^^'j-yu-ya y/-^df-y\z^K)mz/^^->mm 

[0 0 15] *^§B0^2©iiiffifeffliE5=^-^»:ms« 
±IH^l©ili»ffljE5"-^'»WS@fC*3liT, ttris 

#^&<t, BfriH*^'jyu-i^3>/t^->©j^s^© 



( 4 ) 

5 

(0 0 16) ^^m<Dm3(DmmmjEy'-iS'Miiimm 
mw^mt, MiE-y— u 7«««#¥Sa» ^ o-y— 

^^JCfiili^MJCS^ L 3 >U/ i7 ij - > 
[0 0 17) 2|!:5!5B®^4<7>iffl«ttiE5^-^'»{aigg 

±fs^i(Ojii^iiiE7^-i5'»weg;ci3t^T. flais 

[0 0 18) *5!B^W^5C0iii^^IEx-5'^tBSB 
ti, ±fE^l Wia^«IE5^-rS'»ttigB(C*5l>T. SflfE 20 

s nr I i -5 A iS' - > iti^H^R at+J— 9" X u T 

r -s-y— 5^x "J TtfiSj^iE^e t c t ^sr^m t 

[0 0 19) 2|=5!?qcDV;i.5^yD>'ai^'->3 >>'X-r-A 
[0 0 2 0) 

[0 0 2 1) 1 CDllJ^CDJ^ffi) 0 1 ?^itiL.Bl4(i* 40 

[0 0 2 2) 1 ic*itiT. v;uf^:/p>?xi7>'3 

•J -> 3 O^^ir^Ji) ?>nfcm®IC^W^^lSMT-51fiSc 
©::^Dvxi7^5, 5, 5, Si. cne>7'Pvxi7^ 
5. 5, 5. 5JC^tl^n*t5}-fi-r-5Wl«!lCMt--58*» 
«^S«i^TSyp-:^xi7^^7U'-1'n>hP-7 7i:7i^ 50 
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6«fi£$nTt^-5. C:cr)yp>?x^:$'TU'f 3 > KD — 
^7tt, 9t»j|i9*^e.®— tSc©8fe|fe$::/PS?xi7^5. 
5, 5. 5JC-&*3ti-T«i!c«CJCL.. «^:/P>'xi'^' 5 . 
5. 5, 5lC#ti^bTl-'>^o 

(0 0 2 3) CKD^Pv'x^^rS'TU-f I3> hP-5 7 
ili»ffiiE5^-^SCU^« 1 l©;*cS|5^^<i:. ttrlEilifll! 
«iE5^-^'ff ttlSB 1 lT#fciii»ffliE7'-^'S:ffll>T 

(0 0 2 4) E2«. ^m^(r>m\(n>m(k<r>m%\z.'3k^ 

> ->X 7^ A CO— 0IJ ^^t" :/ P -5 „ 
(0 0 2 5) Cl©0 2IC*rili«feffiiEa'-iS'»t±lSei 
1«, Si^fiBSr#7'P5;xi^5' 5, 5. 5. 5 

(0 0 2 6) Sfc. vju^yp>?xi7>'3 >>;;^5^A 1 
«. ciwiS^ilfiiET^-iS'^tbSei iT-f#;tiii«!ffiiE7^ 

(0 0 2 7) $e,lCitt0J-r-5<i:. ±lSiii»ffliE5^-^# 
taSBl 1(4> g|2{C^-rJ:5{C. tt»#«):/Pi?xi' 
^5, 5, 5, SRD^Xi^ 'J->3d''&1«fiE^n^Il}^ 

^^^Sisi, ^■\''jyi/-->3>/.t3'->^iiiflgs 
^^^1 3tC^^$-t±-5^^'jyU— >3 >A:5'->^ 

^^©ist, BtriBxi7ij— >3±tc^^$n;t=^^-\'U 

;5:-5iij^iS^^ai 7<!:, «ffiea^¥© 1 7T'Jg^$n 

(0 0 2 8) ^;i'g^:?'Pxxi7'>3 >->x7^A 1 

1 1 ■z-mzmigimiET'-^ mmm 9 tj^ e. 
2 in. um^^2 1 ^-oxmrfAmm^n^. 

[0 0 2 9] 0 3 «. *:%BJ<^^ 1 <7)j|Jg®JgffilC«^ 

— ->3 >/t^ — >CD— «aj*5^-rS-C*-5. 

[0 0 3 0] •7 — tl—^^^jyv—>'3>/^i5' — >5 0 
tt. gl3{C*-rj:e>lC. Xi7'J->3tC^k*LTBlfSJg<^ 

(0 0 3 1) 04«, :^^m<DfB 1 co^m<r>mm\z0k^ 
-^wtiiyjm(Dm^m.mr^tzisf>{z^-ry a-^r- h 
(0 0 3 2) *-r, um^m2 1 <Dmm(oT\z. 



( 5 ) 

«^«3^^&{C«^$-li-S (X5=-y:/l 0 1), ZLZL-V. 

tastes 1 9jcifS[5ass:SiiT$-&«. mw^&i 9 
[0 0 3 31 ^t. um^^2 i<r>umorf\z. ^-vj 

(X5=->y:^10 5) , OViT. Wffll#©2 1« 

siff^ei 9{cffi-ffMs&nff Slacks 1 9 

>y 1 0 6 ) , 

[0 0 3 4] ^tz. pm^^2 icomW(r>Tiz. 

Elj^**¥©i 3ic«^$nfc^-\''J:/u-->3 >/i 

tC#A-5 0 8) . t^ViT, Um^Wc2 \\t 30 

9tCt1-»5!ia^«ff$-&^o tf^Mf^g;! 9 

1 0 9 ) , 

[0 0 3 5] $ijffll^&2 l«$ir#©T{C. ^^') 

O^ISr^ltHf •5)fci!?)©=^^-\' 'J:^U-->3 >/t^— >Sriif 

(X5^-yyi 10). 

(xt--v:/i 11). oi^T. mn^W(.2 itt 
?^fic#©i 9ictj-ff^a$^ff^-B-^. i^ff^ai 9 

i^iii«F*i®Xi7U->*T©A®JSIi*fftHt--S (X5=- 

y 1 1 2 ) . 

[0 0 3 6] :;^IC, •7;i/^7'Dv'xi7 ->3 >->X5^AcD 
:7Dv'xi7:S'ia'TOTJl'-y^(ilL ( (X^^-vyi 1 
3) . Se.{Cl^CD:/D>?3:i7^'Ta5^-r-5V— ;*-Sc 
SJCJU-T'SlBl-r (X5=-'y>^l 14). 50 
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[0 0 3 7] Cd-e, T'Pvxi/^'^&tS. ■v'JU^^X 
5^A:rDi;x^->3 >->X7^A«©«fiKJCJ:0^feO. * 

[0 0 3 8] ^fc. -^-tt-mtyn'Jx.^^OiiSim'^ 

*©mfiicj:oT «i(i;^<a©:di*^. M*7ii^^icii 

r4j T*0. h'-Att<DX 

■5. 

[0 0 3 9] JU— :/tCJ;0 p#@o:/D>'xi'^(DmS 
->^^^©1 Sti^-vU:/!^— ->3>/t^' — >S:^S^ 

^•B- (xt^vt'i 15), zn^m^mm^wci 7Ta 
:^L. (x5">:/i 1 6) . ts^o. mmmm^^i 7a^<^ 

nm^mfT-r^ (X7^-v:/i 17). 

[0 0 4 0] ;l/-y«ife:T©:/Dyxi7 5'-C^T©-7- 
18. 1 1 9) . mW^&l 9iit, 7si7 U — >COA<Dm. 

^ - >(D/i ^ ^ mmmiEy'- 9 ^nm- 

•5 (X5^-yy 1 2 0). 

[0 0 4 1] ^Lm\^tz.^^\zimm<r>^\(DmM(Dmm 

[0 0 4 2] UiS, tSgl^ai 9IC*5I.5X. Xi^'J-^ 

m.-hmA-^^mt>ts.\^. sfe. xi7>j->^iwj^^ 

[0 0 4 3] #yD>'x^'5'CDS#t{4«$:fflIE-r-5)®«! 
ffllEx-^'^Sttlf •5IKWT;U::f'JX*A«, Si^SSIT- 
t>. #M5p9-3 2 6 9 8 l#^^Tffi^$nTI/i-5J; 

■5 y P X i7 ^ <75 [Hlfe;5i%at $ nx 1/ » ^ T ;i' zl" U X' A 

[0 0 44] (^2©||56cojgffi.) 0 5;^c^>U0 8«* 

[0 0 4 5] 2 (Dmm.<Dmmjz^^mmmiEy=- 
^wm^mi 1 a«. ^i«iij5gojgffifc*5(t^iii^5a 
mms.^o^<mmT'^^J:o^zvtch(DT'S>^. ttj. 



( 6 ) 

[0 0 4 6] $eiC*{*:M»CittW-rS<!:. ^2®|?M© 

[0 0 4 7] wimmn^®.! 9 at*. i!>;S:< .hfe-OR 
1 9 1 i, '>^£< ifc— -^UA±©/^^$'->W^$^#-r 

*f^fiK-rstf##ia: 1 9 3<»:*WbT«fi£$nTV>-5. 
[0 0 4 8] •7;l/5^yp>'xi7->3 >>-X7=-A 1 (Ciitt 

^mmmm^Wci 2 att, ti-»#si 9 sTf^fiK^nfc 

iET^-iS'ffi?^^©: 1 2 1 if, Ilii»*tIE^-^'*A:/3®<ife 

[0 0 4 9] S^c. tfflS-y— ^X 'J 1 9 HC 

«#$nTti-5-y--5^XU7^ffi. 30 

•J:/U— ->3 >/'«^'— >tt. v;u^:/Dvfxi7->3 >-> 

^» ^yPv'x^^'5, 5, 5, 5<DS:^i4«^. iffliZl 

+^'jyU'-->3>/i^->«]^Wf©ffli^itj^¥ 

ttf^&ajtT^-S, ifc. #:/Dv?xi7^^5. 5, 5. 

SCDS^fSB^. iteStiltif, ^T'Ovxi^^'S, 5. 

5, 5<Dmm&^ 7,i/>J->3(D±<Di&mm.^0)±^^ 40 

{cJ:oT, 4^^U:/^-->3>/i^->t, /^^->m 

[0 0 5 0] 'Aiz. ^^m(DfH2(Dmm.(^mmizw<^m 

fi^ffilEx-^'SLttl^B 1 1 alc*3liT. ^*K:^X-$-5 

[0 0 5 1] E6«. ^^m<r>m2<n^m<r>mm\z%^ 
®«!fflIE7^-^S'»UlgBtC*5l.iTi^ii6i3:S$nS7. U 
— V'J ->3 >/1^ — >©«»IS:ltt?gT-5fc»i)«) 

H7«. ^^m<Dm2<Dmmoymmz%^m so 
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^«iE5^- 5' Stja ^BIC *i I i Ti^is;)^^ $ n -5 V - :^ - 
[0 0 5 2] dClT. 'J yi/— ->3 >/1:5'— 

1 5 atD^-^' 'J:7U-->3 >n^—>m^^Sti 5 
uc^*fi$nTii-5^-vu:^ u->^3 wt^'— >cp 

JcHf-Sx-^'tt. Bfife^^^ei 3JC0 6{Z^-rJ:5 
U->:^^-^ U:7'U-->3 >/1^' — >SC P€rJgB£ 
^■e--5x-:5'<i:. 1 3 tcH 7 tC^T J: Pi^ 

•7-;<7-=1rr U >^U-->3 >A5'->MC PSrJi^fiKSli- 

4 0«— OCD:7P>'xi7^(Z)Si*&BTfe-5, 
[0 0 5 3] U:/^!^— ->3 >/^iS' — >**#g:l 5 

att, ^i''j::^u-->3>/i^'->«#¥ei 5 1*^^. 
X i7 'J - >^ ^ 'J :/ u- V 3 >/'«^' — > s c p 

+A''J3^1/-->3>/15' — >MCP^®^iz*.mb. is 

[0 0 5 4] eicT?, BtrExi/ u->+-v u yu-->3 

>/'1:5' — >SCP«. 0'J;t«Mi!*-5i:TWgeiCJ:O:/D>' 
xi7 5^®g:^{aB*^±Tfe*lC^'>*Jt'^Tfe, 

[0 0 5 5] ^Tt. ■7—tl-^^'Vzru—->3>/■^:$'— 

>MCPtt. =&yD-:^xi/^ 5, 5, 5, 50gj^^B 

-7 - - 1& L T t) ck I ^. 
[0 0 5 6] Xi"J — >^^-\' u:/^ — ->3 >/t^ — >S 
CPt. T— ;^-=^^v'J:/U-->3 >/'1^'->MCP<i: 

Srl^— /t^'->i^trgBB-rirn«. aiKiHi»^ae.t-c 
[0 0 5 7] Sfc. «i^lfilgc«ttJp-r^/0^ :/n->-xi7 

^'s, 5, 5. 5^. mmmm^^i 7<DWtmmm\z-r 

/l^' — >MC Ptt. ^S-T'Pv^x^'iS' 5. 5, 5, 5tt 
fC. #:/D>'xi7^5. 5, 5. 5<D$>^m 

[0 0 5 8] :k\Z, -y— 5^XU7W^tCOUiT0 8^# 

^.^mmmiET'-^utiimmiziiif^mmmi^'^^^ u 
oT. 08 (a) i)miikMm^wcxm^tn^mmmm 

tv-*-- y--9^XUT<>:(DM^i&S^-rgt?$)D, EI8 

(b) f)immzmm^nftmmiz-7-t>-^-^j:.'jy 

[0 0 5 9] 5^X'JT^!$SA(i, +f— 5^X'J 

7^?^^© 1 9 iicfei&^^nTii-s. ^x'j7 

«iSSA«, iS^a^^ai 7^g:BUT^^'J:;^ u- 
-->3 >A^'->CPS:«i^-r-5[S(C. «j^ia«SGI*J 
icaS-r-S/t^'- >*<A-5Mi«<£riS3e U;tfccDT*S. 



( 7 ) 

n 

T-*— tJ— 5^x'jTPMs At. VLmf^\ztu\<^mw^ 

y— U 7 S M S A t d» S. 
[0 0 6 0] c:n^.®:/a>'xi'^'v— 1J--5^XU 
TPMSAt, Xi7U->v-:^— 9— ^XUTSMS 

TPMSA-^. 7.^^ 'J->-v'-*— t)--^X"JTSMS 

[0 0 6 1] cn^OV-;^—- y— 5^X'JTPMS A, 

SMS At. J|^(ca^bfc=^A'U:/U— ->3>/1^'- 
>SCP. MCPtOTH^tt. 08 (b) lC^-r«fc5Ji£ 

m.%\zfi^. 

[0 0 6 2] Lfc^toT. 1 9 3 T'li. "7-;^ 

— +)-— ^XUTPMS A, SMS AF*3(C$)^^-^ U 20 
-•>3>/15' — >SCP. MCP^-ffll/iTiii^ffilET^— 

[0 0 6 3] ;/ic*5. 0*L;:cii7!>t. n^-ymm.'sm^ 
[0 0 6 4] n^^-i^mmt. ^zruvx.^^ 

5, 5, 5, 5©^^S;i^8 0 0 X 6 0 0. V— 
*i4. V-*— lJS|g3&t (1 0 0, 1 0 0), -7—*— 30 
2 J^g*i (7 0 0, 1 0 0). -^—fi—Z m-Wf- ( 1 0 
0, 5 0 0) , ■^—ti—Amm.if' (7 0 0, 5 0 0) ii 

[0 0 6 5] il©J:^lC->:^5^AcDlS:fHiS*»^v— >?> 

^ *f^fiX LT ^ ^«s^^nc 

[0 0 6 6] (m3®SI)!i6©JKffi) H9fj:l.iL01 1 40 
-5, ilClT'. 0 9tt. *5!BJ©^3CD|^)!fgOJ^^tC#-5 

[0 0 6 7] m9 fz^-rm 3 ®S|]!6?^iiic^S.5iii«!ttlE 
5='-^SCWSBl lb«. X57ij->:ft. v-;^-coj^ 

■v- 'jyu-->3 >/t^' — >. -7— uyu— ->3 

mzmmnmffoz.ti!t^-v^^^3izv^^<DT-&?>. 50 
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[0 0 6 8] ^•=>\zMi^mizmm-r^ii. m3<Dmm(o 
mmiz^^mmmmT'-^ummmi 1 hizm^^mw 

¥®19btt, H9{C^-r<t^JC. -y— ^X'J7«#^ 
©19 It, /1^'->'»««#^&1 9 2 t, fh^^e 
19 3 bt*^^;^:-^. dWfhff^'Sl 9 3 b«, 
^^ai 7 J:0«lOjiAyfcVt^->}iiKil»t, -y— 5^ 
xg7«#^ei 9 llC»#$tlTli-5-y— 5^XU7« 

*«v^TStai-r-5m'L''t^im^ei 9 3 1 1. KrEm-D^i 

ttJ*© 19 3 1 T-@tB;Snfc;^.i7 *J—>&mRU^^—i3 
-jffigt, ttriB/ti'-vts^fiJ^^&i 9 2icfi6#$n 

Tli-5/t^'->««t^aiC^yD>'xi^^©gj^te® 
S:»mt-^ vx iS'S^fi[fiSLHi#g 1 9 3 2 t , 
ME:/av'x;^^Sj^fi:BlltW*ai 9 3 2*^6#fc« 
^<fcS»cS*IM«c^S L. 3 >5=- > ^ •v'jP^ T'D 
xi7->3 >->X5=-A 1 OXi^'J->3±lcSTtia6-5;t 
i!6®tf-»Sr?f -5 n >^>y^^&mW-m^m 1 9 3 3 <t 

[0 0 6 9] ±mi^rzmmmiEy'-^Mmmmi 

1 b«i)jf^^, a9$aicai O&Of01 li&#,^,LT 

[0 0 7 0] a 1 0 «, :^mm<Dm 3 <Dmi<nmmz% 

^-5. HI i«, :^^m<om3(D^m<Dmmiz%^mi^ 

^ a-ii-e^ m ft » tb -r ^ * ® ®t^. 0 T * -5 . 
[0 0 7 1] ^-f. xi"j->+-\' 'jyu— ->3 >/1^ 
->scpw«ajA«7.i"j->:ft (fe±) ^m^^xmrn 
f-sctjc-r-s. mmms^^s:! 7^?3(0ii^fc*x^?'J 

->^-^ 'jyu— ->3 >/1^ — >S CP(7)7.i"J — >:ft 
(fe±) <£i^gt^& 1 9 b®S>L^«^tB^Sl 9 3 

1 fzmoTLts mi 1 <z)X7^y:/2 0 1). oviT. a 

'L"«IW#© 1 9 3 1 «, X5"J->^V'J >^U-->3 > 

/t^' - > S C P CD X i7 U — $rit:^ b T* 
»mff^*>*ie5l'iiliSN (x.y) (01 0®X7^-y 

■:/l 2 1 , 011 <DX7^-yX'2 0 2), 
[0 0 7 2] a.i\^ttS^Sl 9 3 1 H. ia^ (x.y) ^ 

4>'D<i:t-^4;t©-y-f X(D*g0*©^-r-2) (hiowx 

^^U/X^l 2 2,01 l<DX'f-yy2 0 3) . Ol/iT. S 
'C-e^W^Sl 9 3 1 «, ^«L/!:mj^l^®ili^?£7[c¥:^ 
loJtcSP^T-S (0 1 0OX7^y:/l 2 3, 011OXT- 

•yX'2 0 4, 2 0 5). 

[0 0 7 3] m>b^m^mi 9 3 1 «, mw-m(Dm:km 
t, ^(omm(D±T(D3.^a:>i}anmA, b. cwttfffi^ 
ffli/iT-y-:/tf^?-fe;uj^gY^^j?)^ (0ioxx-y:/i 

2 4, 011 (D7.y^yy2 0 6). fi^cC*?^, 

^ai9 3Hi. &:kmW-mAii, 3Sglc;*:ei/WgC 
t^ifiiR-CietJt, mmACi:mi:i¥fUiS.m^2ms\z:f;: 



( 8 ) 

[0 0 7 41 mmz, M'b^m^^i 9 3 i mu:^ 
(^izisaMLtzm: mi fi<r>7.7-jf\ 25), -9-:rt?^ 
•fe;pjS|gxs^*ie)-5 01 orojx^^i/T"! 2 6. sii 

(r>7.^V-f2 0 7). 
[0 0 7 51 ^Jc. :^nvii/^'S»fi[BSLW^&l 9 
3 2tt. ±i£b/tJ;5{CUTStrffi«iL''«iai#ei 9 3 1 

^ttl7'-^'*fflZl>5^>U/^^fi[«^M¥©l 9 3 3tC 

yai^^L^^&m^mMtti^mi 9 3 2*^e,#fct»^^£ 
a Si^WJcg^ u n > 5=- > «: D V? 31 i7 

->3 >->X5^A 1 U->3±IC^T«s6-5;t*® 

[0 0 7 6] c:«)iM«!ttIE5^-^'^ttl^« 1 1 bJCJ;n 

a-D^tB^a 1 9 3 1 {cJ:oT, M'L-t^m^ffli^iT 

[0 0 7 7] 3 <Dmmcommo:>^mm) mi 2 sex 
0 1 3 fi*^BjcD^ 3 <D^m<Dmmo)^mm^m.m-r^ 

->$rS^-r0T-$>oT. 012 (a) — >^#:^ 

012 (b) «/1^->C0— ap^lE^^cbfcHT* 

-5.013 «, ^^m<Dm 3 <Dmm<Di&m<D^mm-vm 

;^-^^-\' 'jyU-'>3 >/t^' — ><&^-r0T& 30 
oT. 013 (a) tt/1^->^ft&^L, 013 
(b) {i/l^'->©— a5€rJ!£:*:Lfc0Ta6*. 
[0 0 7 8] Hltlil^^Si 7-r^WiS^T^:^i^*)->^ 

•V'J:/!/— 5'3>/t5' — >SCPtt. 012 (b) tC^ 

7T«i^-r -SV-A-^-vU::/!^— v'H >/'?^' — >MC 
Pti. 013 (b) lcs^rJ;^fc. tf'D(::[n]7&^oTl^'5r 

5. 40 

[0 0 7 9] c:©J:-5;^x>?'j — >+-^u:/u— ->3 > 

A^— >SC P^-5ii«v— ^■VJTru— ->3 >/1 

a 1 9 h(Dm-b^m^Si 1931 T^tgoscw-r-s*^ 

[0 0 8 1] (^4 OHMWJg^) 0 1 4 «, i^^moy 
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[0 0 8 2] :L<D^A<DmM<ommt.. 

[0 0 8 31 C1(D01 4JC43iriT. @illlffiiE5=-iS'#Hl 
^gl ictt. BilfeS^^ai 3t. ^-vUvi^U— v'a 
>/t3^->«5^#Sl St. B^^a^^Sl 7<»:. MS 
#ei9ct. Sijffll^e2 1 i:*^t>^^, 

:/Dv'xi7->3>>'X5^Aitt, tifim.m.9t. mm^^ 

1 2 c 1 3 t, *Jffli^a2 1 

[0 0 8 4] SfFSEJSff¥© 1 9 c «. iS^a^ 

^Sl 7TjS»Lfc/1^'->«:^BI»*fift#-rS/'«^'- 

>a^iii»fift##g: 1 9 4<h, -9—5^ XU7«#^« 
#f ^t»— 5^X'J7^??#ai 9 1 /1^->}i^iH 

iii«!^«i^lS:lctb:^j-r-5B«^fi)t^g:l 9 5 -y— ? 
X'JTtf^i^iE^gl 9 6 t^WLT^tfiX^tX^, 
[0 0 8 51 SiaibfcMftilSiEa'-iS'^m^Bl 

1 c&u:^;Pf^7'Pvxi7->3 >->x-T-A 1 wftf^^Ui 

[0 0 8 61 S-r. U ->3 >/"t5' — >^^¥ 

©1 5*^e.p^ss^^a:i 3'v4^-\''J7'i/-->3>/i^' 

1 7X'mm^^^^i 3tz^?!k^nx\^^^=^^^jy u 
-'>3>ni$'->cp^mm-r^o z.<DmmWi^^^i 

isfifes^^s 12c (DmmmiEy'-^^^^'^ 12 HZ 

[0 0 8 7] J^»^ai9cT-«, /i^'->a 

^mmu^^^i 9 4icffii^$nT^i-5/i5'->a^ii] 

^t-t^-- ^x'JT«#^g;i 9 1 {cfiS^^nTii-S-y- 
^^xUTW^^Iii^^fiK^grl 9 5T^fi)tU, /1:57-> 

mmmm±iz-^-^x.*)T {zruz^oLi^'^sy^-tj- 

-tt— ^XU TPMSA. Xi' U — >-7— +>■- ^xu 

[0 0 8 81 c:©J;'5iCbT^fig$nfeSi»ti. H^iS 
tfe^^i 2 c icj||e.n^, ^©iii^^gl^gi 2 cti. 
^KiS<i*ia»^^¥g: 1 3 lcm:^t--5. 

[0 0 8 9] f -St. mm^^^^l 3©Xi7 'J->3 

0 1 4 (c^-r J: ^ ic. /t9—>mmmm±i,z-*)— 

5^X'J7 (^^□v'xi'v's tJ--9^xgTPM 
SA. U — >V— 9— ^'XUTSMSA) 



( 9 ) 

[0 0 9 0] cnjcio, fijffl«tt. mmwiET'-i'W 
[0 0 9 1] ;i«J:oic«^Lfc::<i:{ciO. mmm\t 

[0 0 9 2] 

[0 0 9 3] Sfe, *l6?BJC#SiIi«tliiE5^-;S'^|±lg 

[HB«ffi*?i£tK?g] 

[01] *%Mo^i©SligcD}gffilc^^v;i/5^:/av 
•5. 

[@ 2 ] *iew<D^ 1 <omm<omm\z^^mmkJE^- 
[0 3 ] 1 <Dmm<Dmmizj^^mmmjEy'- 

— ><D— ^^"T 01?$. -5 . 
[04] ^fiegcD^ 1 Wl^JgCDJ^ffilC^^S^ffllET'- 

*Ui^-r fc* JC^T 7 n — ^ r - h TS& 

[0 5] ^^m<^m2<Dmmcomm\z^^mm^iE^-- 
[0 6] ie.^^<Dm2(Dmm<Dmm\z^^m{$miE'f- 40 
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— ->3 >/'«^' — >CD«a|S:lttM-r-5fcJ6<Z)0-e&-5. 
[0 8 1 ^lEW®^ 2 ©||Sg©0liJC«^«>iB»«iE5^- 

- > i ® gl^^^ittl^r -5 Acii6©0T* -5 . 

[0 9] 2^5l?g®^3©^Jga)}g«Slc:«gSH«[«iE5=- 

[010] *5!W«m3C0||igrojgffi{C'eS^Ili«iffliE7^ 
[011] *:5£^®m3WSIJg®Jg«ilC«SSIli«S«IE7^ 

[01 21 *f!g8«^3©*Jg©?gffio^j^«ajTfflVi-5 

•5, 

[013] ^^m<Dm3(Dmm<Dmm<Dmmmxm^^^ 
V— ->3 >/t^'— >*^-r0Tfe-5. 

[014] *5!^c7)^4cD^Sg<?5JK^JC'^^ilififefflIE5^ 

— ;S'ffttiSBS:fflV^yiT;i'5^^0>'xi7i^3 >>'X-5^A 

[??^cDitte«] 

3 T.'^ij — y 

5 ya>?xi7^' 

7 3> hD — ^ 

9 ©tfigjK 

11, 11a, lib, 11c mmmiE'T-:S'wmm 
m 

12, 12c mm^TK^m 

15 ^-^^ U :/i/-->3 Wt^'— >^^^g: 

1 7 mmmm^^ 

1 9 t^^^s 

2 1 ^JP^g: 

191 -tJ— ^XUTffi#¥S 
1 9 2 /l^-^W^ffi^^a 

1 9 3 mw^w^ 

194 /t^->Jt]^iii^«#^g: 

1 9 5 iS^^BX^S 

1 9 6 -y--?X'JT««l*IE#S 

19 3 1 a-D^a^s 

1 9 3 2 ^D->'xi/i5'iS^{i«#a^© 

1 9 3 3 zi>5=->u/S^{i!:K»ttJ^g: 



( 10 ) 
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mi] 



J' 




2\ 

. L 



19 



-3 



[@2] 
1 1 



l!Z 



,15 



— E ^ 



h 



-9 



13 



[g|3] 



N=4 
X=4 

::3 



,122 



121iBSl»%r-5fiK#fl» 



19a»)^3 



.193 



191 

J_ 



192 



/ 



1 5a 4=+ y:?i/^sr3 



151 



[S6] 

scp ; 75y-v^vy:;i/-S'3>A5-> 





^ 







[07] 

MCP ; 7-:^]-:*^+ y^U-i^a >;t^-> 



=F 

+ + 



T 

+ + 



-40 



30 
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m4] 



[0 101 



( START ) 
i 



7^ (s±) sa»di 



4t y ?U--/3 >;X5->€*a 



iIiSt7-9lie 



* 



'J- vft (feT) SftHfli 



I 



X 



X 



eioi 

102 



SI 03 



,S104 



6105 



SI 06 



y 

^107 
SI OB 



SI 09 



^SllO 
Sill 



,8112 



sua 



SIM 
SI 15 
SI 16 



y 

yBUJ 



ni = m + I 



T 



7 



p = p+ 1 



7 



6118 
,6119 



* L.S120 



T 



( END ^ 



(start) 

i 



(X. y ) ^ia^^ 

I 



© Jto I <i *» t> :; e 5 1 ;u ^ B Y % s a r % 



I 



t 



<o 10 s ffi j»> & 1^ ^ ^ ;b $ 19 X € 9 ^ % 



END ) 



[011] 

A^-ifmsssi scp 



■--8201 



-r- — 









-y 



'S202 



I 
I 

X* 



S205 



(Step2l) 



S204 



0 



•--S203 



@^^eS£(Step22) 



C9 



a*j!D»fflAt. 3tgU: 
2f§U:i^$V)6B;l»&€l O 



SI 23, S124t@U*^ 
egair^ CS25, S26) 



/ 

S206 



( 12 ) 
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(a) 



Cb) 



r-^-* 11 

i -I I '^ } ^ 1" 

»- i ► < ► i 





i i+ 




- - 4-" " 






-H i 





[012] 
scp ; 7^g->^y:^i/--/3>i^5-v 



(a> 



(b) 




[09] 



193bgtS#3 



.1931 



,1932 



,1933 



W 



;t 5^ - V 



192 



[01 3] 
Mcp ; v-^i-4^> y7i/-=/3 



(a) 



b 0 
0 n 




0 0 
0 0 








u 0 
0 0 




0 u 
0 0 
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[01 4] 



^^1 



1 



^194 




196 



/ 

11c 



^15 



12c 



-9 



f - 








.J 

-■» 
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U- 
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